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Introduction
Not only since the Summer Olympic Games 2012 in London, there is an ongoing debate about elite athlete funding grants in Germany. A large number of a↵ected athletes are voicing their criticism about the current support scheme. They believe it to be inadequate in o↵ering a continuously reliable financial support, which will make a simultaneous combination of vocational training and/or employment and top sports essential. Besides, they feel financially insu ciently compensated for their achievements. At the same time, other critics consider the funding as wasteful and question its general success.
1 Main aspects of criticsm are poor performances at previous international sporting events, such as the Olympics or World and European
Championships, as well as the structural rigidities and the little competitive focus of the funding system.
However, also further non-sports related e↵ects are attributed to the funding of elite sports. The participation in elite sports is, for example, assumed to exert positive impact on an individual as well as on societal level. It is argued that athletes as well as sports play an important role in the society.
Along with an entertainment value it is said to exert a positive influence on the citizens by means of the establishment of role models and the communication of values such as fair play and team spirit. Especially adolescents are looking for role models they can imitate and it is not uncommon that these role models are successful athletes. However, also success in sports as winning championships or medals in major sporting events may also motivate a part of the population to get active with sports themselves (see Breuer & Hallmann 2011) .
On an individual level, elite athletes are supposed to show certain skills and personal characteristics such as commitment, discipline, self-confidence and a high stress tolerance, that may also be helpful for a professional business career. Particularly the combination of these characteristics may provide benefits for the former elite athletes that can facilitate their professional success (Schmidt & Saller, 2013) .
This study contributes to the current debate about top sports funding in Germany by analysing if and to what extent former top-level athletes are more successful than non-athletes in their later professional life. Sports sponsorship may then not only foster carriers in sports but also contribute to the generation of economic welfare beyond the immediate externalities on the remaining population. Our results should than be considered in the general debate about sports funding.
The the rest of the paper is now organised as as follows. While section 2 discusses the theoretical background of our analysis, we use an empirical model to analyse if former elite athletes are more successful in their later working lifes than non-athletes in section 3. The occupational success is measured by the monthly income net of taxes. Put di↵erently, we simply address the question if former elite athletes earn a higher average net monthly income than similar persons, that have not participated in elite sports. To deal with a possible selection problem, we employ covariate nearest-neighbour matching (CVM) and control for several factors influencing the size of the labour income. Section 4 finally concludes.
Theoretical and Empirical Background
The assumptions on the e↵ects of the participation in elite sports on the success on later working life diverge in two opposite directions. This applies for both, economics as well as psychological science. On the one hand, participating in elite sports might be detrimental to a business career as its is extremely time consuming and therefore leaves less time for educational and vocational training. The diminished academic activity will then result in limited careers and lower individual incomes. On the other hand, theory
suggests that athletes are supposed to develop or enhance certain positive character traits that are also beneficial for a successful business career besides the sport.
According to the theory on selective optimization, for example, a selective and compensatory adaption in ones cognitive and motivational potential will take place whenever the degree to which ones individual capabilities are utilized increases. Since individuals only have a restricted amount of time and energy at their disposal and given their environment and biological potential they will focus on one way to follow, i.e. they will concentrate on less activities at a time (see Baltes & Baltes 1993) . Regarding elite athletes this implies that their focus will shift more and more towards the execution of their sport. In consequence, this will leave them with less capacities available to invest in education or a professional, non-sport related career. Moreover, Schulz and Heckhausen (1996) argue that in the case of elite athletes the selection process already starts at a very young age, which allows them to gain competences only in a limited amount of areas. Although, they will build a high level of resilience this will be limited to a small field of application.
Athletes that are strongly focussed on the execution of elite sports and solely perceive themselves as elite athletes, can loose the self-confidence that they may also be successful in other areas besides the sport. However, such an attitude may prevent athletes to try out other activities apart sports (see Danish et al. 1993 ).
Moreover, Ogilvie and Tutko (1971) argue that the participation in elite sports leads to character disorders instead of building character. The promotion of competitive rivalry prohibits the development of prosocial character traits. As a consequence, antisocial behaviour can have a negative impact on the professional career and thus, on the income. This may be the case if attributes such as for example team work abilities are decisive for the recruitment or promotion decision.
According to the theory of productive consumption activities that cannot be classified as labour will indirectly contribute to the income. On the one hand, to meet ones basic needs a minimum of food, sleep and leisure time is requested. Therefore, a proportion of the scarcely available time has to be spent on these three activities to maximise ones labour income (see Becker, 1965 ).
On the other hand, productive consumption enhances the productive potential of labour. Steger (2002) shows that productive consumption increases the stock of human capital as well as the e ciency of labour. Concerning elite sports one can talk about productive consumption if by the participation in top sports certain skills and personal properties are gained or enhanced and if these properties are also relevant and valuable in the later working life or in other non-sporting areas. These properties are named transferable skills or life skills (see Danish et al 2007 & 1993 and McKnight et al. 2009 ).
These skills include inter alia "learning to set and develop plans to reach goals" (Danish & d'Augelli 1983) , "high self-confidence and expectations of success", "focus on the present task", "viewing di cult situations as challenging and exciting" as well as "strong determination and commitment" (Krane & Williams 2006) . In addition, Danish et al. (1993) mention further skills such as the ability to perform under pressure, to communicate with others, to accept responsibilty for ones behaviour, to accept criticism and feedback in order to learn, to evaluate oneself, and to build self-control as well as self-motivation.
A study among twelve to sixteen year old students in the Netherlands by Jonker et al. (2011) compares the level and importance of self-regulatory skills among teenage top athletes and non-athletes in the pre-university and in the pre-vocational school system. In total, six self-regulatory skills are being tested, i.e. planning, self-monitoring, evaluation, reflection, e↵ort and self-e cacy. The authors find that students in the pre-university system had higher scores in five of the self-regulatory skills than in the pre-vocational system. Comparing the youth athletes with the non-athletes within their respective school systems the athletes outscored the non-athletes on three skills. Schmidt and Saller (2013) compare job-related personality features of top athletes supported by the German Sports Aid Foundation with students at the European Business School as well as qualified employees and managers.
The top athletes obtained above average results in the categories commitment, discipline and steadiness. However, the athlete must be aware of the skills she gained or enhanced by the participation in elite sports in order to be able to transfer them to non-sporting settings. Additionally, it must be known that these competences are also valuable in other areas of life (Danish et al. 2007 ). Besides, having been an elite athlete may function as a signalling device. It can benefit the recruitment process or promotions if potential employers value this as a signal that a person is highly ambitious, dedicated or loyal to the team (Long & Caudill 1991) .
Regarding the graduation rates of athletes Long and Caudill (1991) find that college athletes show a higher graduation rates than non-athletes. They also observe that ten years after having been freshmen former male college athletes realise a four percent higher annual income than their fellow students. However, they do not find a positive income e↵ect for former female college athletes. A qualitative analysis among 616 former successful German
Olympic athletes shows that 65 % have a school degree that allows for studies at a university or polytechnic. This rate is 40 % above the national average.
More than 50 % of the former athletes hold a university degree. With respect to their professions, the authors find that the former Olympic athletes are more often employed in jobs that have a high reputation than the national average. They often work in management positions or academic professions and less often in the fields of trade and craft (Conzelmann & Nagel 2003 non-athletes, that posses the same probability to be successful in the labour market. The di↵erence in salaries of treatment and control group members across all matches yields the sample average treatment e↵ect (SATT).
Job success is measured by the monthly income net of taxes. We distinguish between married and unmarried individuals to account for di↵erences in income tax rates. Sex is included to account for a possible gender wage gap (see Antonczyk et al. 2010) . A dummy variable East Germany (Old Lander) indicates whether a workplace is located in East (West) Germany and accounts for possible di↵erences in income (see Ragnitz 2012) . As a person who is still on job training typically receives a lower salary than a completely qualified person. We also control for full-time and part-time employment.
To identify adequate matching partner, we use several personal characteristics which are supposed to have an impact on income, such as gender, marital status, labour market experience, workplace location (federal state), level of training, job position, character traits and attitude towards life. Related to the Mincer wage equation, we include a measure for the job market experience, the year of birth as well as an instrument for the educational attainment (Mincer 1974 and 1958) . We control for the labour market expe-7 rience by means of years being employed.
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The level of educational attainment may to some extent be endogenous when athletes expect elite sports to be more compatible with studies than it would be with a job. For this reason, we use the professions of the respondents' parents when the latter were teenagers, as a proxy variable for the respondents' highest level of education. This is supposed a valid approximation as there exist path dependence between parents' occupation and their kids' level of education (see Eccles & Davis-Kean 2005) . Children whose parents have university degrees show a higher probability to become university graduates themselves.
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Former elite athletes may earn higher incomes because of the possession of certain character traits that are also beneficial to a career on the job market.
If they possess these qualities irrespective of their athletic background, they may have experienced the same job market career even without having been an elite athlete. To pretend a self-selection bias we assess measures of the respondents' character traits and attitudes towards life and future in the matching process.
Nearest neighbour matching
In order to compose the control group of non-athletes we calculate the vectors of covariates to find the shortest distance to an observation in the treatment group. The distance is formally denoted as d M (i) = kz xk V , where x indicates the covariate values for an observation i from the treatment group of former elite athletes, while z are the covariate values for its potential match from the group of non-athletes. Depending on the number of matching partners M , the set of indices that are at least as close as the Mth match 2 Using the year of birth would be an insu cient measure for the job market experience. Former elite athletes may enter into working life later than non-athletes as due to the double burden of top sports (see Aquilina 2013) .
3 The coding of the former elite athletes parents' occupation is done by the StaBua 1992 job classification which is in accordance with the SOEP data.
are subsumed under ⌧ M (i) (see Abadie et al. 2004) .
As the SATT score will be biased if the matching is not exact we use the bias-corrected matching estimator for the average treatment e↵ect of the treated by Abadie et al. (2004) and Abadie & Imbens (2002) :
where Y i represents the actual salary of a former elite athlete. The income of a former elite athlete if she had not been an elite athlete, indicated byỸ (0), is unobserved, and hence has to be predicted.
where l indicates an observation of the control group and X i and X l are the matrices of covariate values of an observation of the treatment and control group, respectively. The bias correction is made by an adjustment of the di↵erences within the matches for the di↵erences in its covariate values.
It is based on the regression function for the controls approximated by a linear function, i.e.μ 0 (x) =ˆ 00 +ˆ 0 01 x. The observations are weighted by
, denoting the number of times an observation of the control group is used as a match.
The bias correction is only implemented for covariates that do not possess a good matching quality. The matching quality is tested with the Wilcoxon matched-pairs signed-rank test. For every covariate that has a test statistic smaller than 5 % significance level at least twice within one specification, we use the respective in-build Stata command (see Abadie & et al. 2004) . One specification includes three estimations since we vary the number of matching partners, i.e one, two and four matching partners. The bias corrected variables will be indicated in the regression tables. The test statistics of the Wilcoxon matched-pairs signed-rank test are shown in the Appendix (see Tables 7 to 12 ).
In determining SATT scores, we estimate various specifications to evaluate the robustness of our results. While, in a first specification, we include only the father's profession as a matching covariate and in a second specification, we also consider the profession of both parents. Furthermore, we vary the covariates to achieve exact or at least as exactly as possible matches. As a further robustness check, following Abadie and Imbens (2002), we vary the number of matching partners up to four di↵erent partners. Finally, we also determine the of team and individual sports as well of gender on the avarage treatment e↵ect.
Data
The data used in this study is extracted from two di↵erent sources. While information on the treatment group has been collected through a survey among former elite athletes, information on the control group is observed from the Socio-Economic Panel (SOEP). The SOEP is a representative survey of 20,000 individuals in 11,000 households. Since 1984 the persons are surveyed yearly on income, work, education and health (Wagner et al. 2008 ).
The database allows to construct the courses of education as well as the professional career paths of the individuals used for the control group.
Data on the treatment group has been collected via an online questionnaire among athletes who were formerly supported by the German Sports Aid foundation (Deutsche Sporthilfe). 4 The survey took place in January and Asking for the exact income often has a deterrent e↵ect and may thus result in a lower response rate. We therefore asked individuals to state their income by choosing a respective income category out of eleven income categories. While lowest category covers monthly salaries in the range from zero to 500 e, the highest category contains salaries of at least 5,000 e and above. The increase in the income categories took place in steps of 500 e.
As the SOEP questionnaire asks for the exact income we had to assign persons in the control group to their respective income category for matters of comparability. Table 1 displays the distribution of the monthly income net of taxes within the two groups, i.e. the treatment and the control group. While the majority of non-athletes fall within the lower and middle income brackets, the former elite athletes realize salaries primarily in the middle and upper brackets. A comparison of the average income of the two groups shows a similar result.
Former athletes earn on average 3,046 e net of taxes a month. The average income of the non-athletes is 812 e lower. Regarding the median of the elite athletes, it falls in income category five, i.e. 2,000 up to 2,500 e, thereby being one category above those of the non-athletes. Also the The average job market experience di↵ers between both groups (see Table 3 ). The questionnaires contain also questions on the character traits as well as the attitudes towards life and the future of the respondents. Regarding the SOEP survey, the questions concerning the character traits were last asked in to seven to what extend they agree to the given statements. Thereby, "1"
indicates "does not apply at all" and "7" indicates "applies totally". In total, the respondents were inquired on five character traits. Concerning the attitudes towards life and future the respondents got two statements they are, again, asked to evaluate on a scale from one to seven according to its personal applicability. Similarly, "1" indicates "does not agree at all" and "7" indicates "agree totally". In both categories the extent to which the respondents agree to the statements is higher among former athletes than among non-athletes. 
Nearest neighbour matching
To identify the e↵ect of participation in elite sports on later job success we estimate the sample average treatment e↵ect. Tables 5 and 6 summarize the results from our initial regressions. The first column displays the number of matching partners and the second column contains the SATT score, i.e. the amount a former athlete earns on average more or less than a non-athlete.
As monthly income is stated in categories of 500 e, the SATT score has to be interpreted in the following way: a score of, say, 1.500 means that a former athlete has an on average 1.5 times one income category -or 750 e -higher monthly income net of taxes -than a non-athlete. The average treatment e↵ect in Euros are given in column four. The size of the treatment group is shown in column five and the size of the control group after the matching has been taken place in column six. 5 The total number of observations of both groups that can be drawn from for the matching is stated in column seven.
Column eight shows the percentage of exact matches.
For all of our regressions, we find a positive income e↵ect for the participation in elite sports. While for Model I (a) matching is carried out by using each covariate given in Table 3 and additionally the father's profession, Model I (b) also includes the mother's profession. Both models use the number of years in job to find an exact as possible match. Depending on the number of matching partners, former athletes receive a monthly income net of taxes that is on average 688 e to 750 e above that of comparable non-athletes for Model I (a). In Model I (b) the observed income e↵ect is higher by about by 40 e . (see Table 5 ). The results are statistically significant at the 1 percent level of confidence. Given the small variation in the SATT scores as well as the high percentage of exact matches, the results seem to be quite robust. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Regarding the distributions of the character trait measures, the results are somewhat ambiguous. Similar median income premiums can be achieved irrespective of either a strong agreement or a strong disagreement to some of the given character trait statements. This applies, for example, for character trait 2. The largest positive median income spread is realized for former athletes who ranked themselves either "1" or "5" or "6". A further surprising result can be observed for character trait 3. The biggest income premium is realized by individuals which assess themselves as rather lazy. Yet, the second largest median income spread is attained by respondents disagreeing with this statement. Similarly, respondents that rank themselves rather low to intermediate in completing tasks e ciently and e↵ectively realise the highest median income premium. It is, of course, not clear whether these distributions result from distorted self-perceptions or just from some kind of superiority. Even lazy individuals can be successful at work when they are at the same time highly intelligent and creative. Turning to measures for attitudes, a general view that success has to be earned does not seem to be very important for a higher income premium. Respondents ranking themselves low to medium in this respect, realize the highest median income di↵erence.
However, personal responsibility ("The way my life progresses depends on me.") coincides with a high median di↵erence in income. But, again, when interpreting the box plot charts for the character-trait and attitude-towardslife measures, one has to bear in mind that these values are based on a subjective self-assessment. 
Extensions and robusness checks
As we are aware of several characteristics of both, treatment group and the control group members, our data allows for a number of extensions and robustness checks.
Team sports vs. individual sports For example, analysing former athletes that participated in team sports and those that performed individual sports separately, one still finds a positive and statistically significant income e↵ect for both groups (see Table 13 and Table 14 in the Appendix). While former elite athletes in team sports receive a labour income net of taxes that is on average about 745 e to up to almost 905 e higher than that of comparable non-athletes (Specification Team I(a) and I(b)), the income premium of athletes in individual events is lower (715 e to 782 e). Possible reasons for this finding can be a greater capacity for teamwork or a greater willingness to work in a team on part of the former team athletes. These are properties that are often beneficial in a professional life. However, when interpreting the results one should notice that the number of observations in the group of former elite team athletes is quite low, i.e. 85 and 80. Yet, the results are statistically significant and the matching quality, measured by the percentage of exact matches, is high. Therefore, it can reasonably be concluded from these results that the participation in team sports generates a higher positive income e↵ect, when compared to individual sports.
Gender-wage gap Splitting the analysis according to gender, we find a positive and statistically significant income e↵ect for both, women and men, within their respective gender groups (see Tables 15 and 16 in the Appendix).
The average income e↵ect of women is a bit lower than that of men. On average, former female elite athletes earn 560 e to 635 e more a month than their peers, who have not participated in elite sports (Specifiication Women I(a) and I(b)). Performing the same analysis among the group of men, we estimate a positive average income e↵ect of about 800 e to 928 e(Specification Men I(a) and I(b)).
Comparing the income of former female elite athletes with men, who did not participate in elite sports, there is no definite result observable (see Table   17 in the Appendix). The SATT scores are consistently positive, yet they are rather small in size and, except for one estimation, none is statistically significant. Former female elite athletes earn the same monthly income net of taxes than non-athlete males. This finding is in so far interesting as usually women receive on average a lower income than men for similar works (Antonczyk et al. 2010) . It seems that the participation in elite sports helps in closing the gender-wage gap.
Propensity score matching Apart from CVM, we also used two types of propensity score matching to evaluate the e↵ect of elite sports participation.
In the PSM we use the same set of variables we also include in the CVM.
At first, propensity scores are estimated using the variables on character traits, attitudes towards life, and parents' professions by means of probit and logit techniques. The remaining set of variables are used as covariates in the actual matching process. Overall, the estimates remain qualitatively and quantitatively unchanged in comparison to CVM. We interpret these results such that our estimates are robust to changes in the specification and in the method used. Overall, our findings indicate that the positive e↵ects attributed to the participation in elite sports with respect to a later professional career prevail.
The estimated SATT scores for the income e↵ect of former athletes are consistently positive and statistically as well as economically significant. Besides, the results prove to be robust with regard to variations in the specification and estimation method. This seems to support the theory of productive consumption. Since we control for the existence of certain character traits, that are also beneficial to a professional career, the participation in elite sports appears to enhance these character traits. A further explanation for the findings may be a signalling e↵ect. The very fact that one has participated in elite sports may induce employers to assign the former athlete with these characteristics (Long & Caudill 1991) . Former athletes seem to benefit especially if they are not easily getting nervous and if they believe that personal responsibilty is important. Moreover, the positive income e↵ect can in particular be observed for former athletes working in the civil service.
7 Results are available upon request.
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Conclusion
This paper analyses the e↵ect of the participation in elite sports on the later success in professional careers. Since the counter-factual does not exist, we estimate SATT scores for the former elite athletes by covariate nearest-neighbour matching. This allows to quantify the average di↵erence in the monthly net income of formerly by the German Sports Aid Foundation funded elite athletes and non-athletes, that have the same probability to be professionally successful. As matching covariates we use socio-demographic as well as measures of personal qualities and attitudes. By varying the number of matching partners and covariates, we verified the robustness of the results. We also estimate the SATT scores for di↵erent groups and analyse the general tendencies of the influence of the covariates on the income e↵ect with the help of box plot charts.
Our findings seem to support the theory of productive consumption and signalling. We find a positive and statistically as well as economically significant e↵ect for the participation in elite sports on the later job success.
On average, former athletes receive a monthly net income that exceeds the income of non-athletes by about 690 to 780 e. The e↵ect is even larger for former athletes that have participated in team sports. The premium attributed to team sports can be rationalized by a possible greater capacity for teamwork or a greater willingness to work in a team. This suggests that a certain importance concerning the income, is actually attached to the ability to work in teams.
The separate study of men and women shows that both male and female former elite athletes receive an income premium when compared to nonathletes. Male athletes earn on average about 850 e more than male nonathletes. The income di↵erence for female athletes when compared to nonathletes of the same gender is smaller, yet also positive and significant. Most interestingly, participation in elite sports results in a closing of the gender-23 wage gap. Thus, female former elite athletes receive about the same monthly net income than male non-athletes.
To sum up, our estimates prove to be robust and significant. We identify relatively strong positive income e↵ects, that can be attributed to the former participation in elite sports. Our findings suggest that the practice of toplevel sports generates welfare beyond the positive e↵ect on the society. In addition to the establishment of role models and the conveyance of character traits that are commonly regarded as positive, such as fair play, team spirit and commitment, it creates economic benefits on part of the former elite athletes. When debating about the level and the scheme of funding, this long-term e↵ect of elite sports should also be taken into account. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01,Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. Significance level: * p < 0.1; ** p < 0.05; *** p < 0.01, Standard errors are robust to heteroskedasticity. Observations for the control group are drawn from the group of non-athletes with replacement. 
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